Status of the rat acrosome during sperm-zona pellucida interactions.
Over the past 40 years evidence from many sources has indicated that the mammalian acrosome reaction occurs within or near the cumulus oophorus. Recently, however, workers investigating in vitro fertilization in the mouse have concluded that in this system the acrosome reaction takes place on the surface of the zona pellucida. We have investigated the interaction of rat spermatozoa and the zona pellucida by using the scanning electron microscope (SEM) and two monoclonal antibodies which are directed to antigens of the rat sperm acrosome. When in vitro inseminated eggs from which the cumulus has been removed are viewed with the SEM some sperm heads on the surface of the zona pellucida appear unaltered whereas others appear to be undergoing changes. In vivo, all displayed altered head morphology. Using immunogold labeling we found that two antibodies employed, 2C4 and 5B1, were directed to acrosomal content and vesiculating acrosomal membranes. Immunofluorescence staining of zonae pellucidae in in vitro fertilization studies revealed numerous small positive regions. These were presumably acrosomal content and membranes which had been left on the zona surface by spermatozoa which had been associated with the zona surface. Our results suggest that the rat acrosome interacts with the zona pellucida. During this interaction some acrosomal content and membranes detach from the spermatozoon and remain on the surface of the zona pellucida.